When a large proportion of a population is negative for a serological factor, it may be possible to reduce the number of tests needed to identify positive individuals by first testing pooled samples and then re-testing individually the sera from any pool that gives a positive result.
If the proportion of negatives in the population is known, the pool size that will minimise the average number of tests needed to get a result for each of a set of sera can be readily established. Suppose sera from N individuals, each with probability P of being negative, are pooled in groups of size k, where k is a factor of N. If all the individuals contributing to a pool are negative, only one test will be used. The probability of this happening is pk. If, however, the result from a pool is positive, an event occurring with probability 1 -pk, further k tests will be needed for that pool. Thus the status of the k individuals contributing to a pool will be determined by either 1 test, with probability pk or k + 1 tests, with probability 1 -pk. As N/k is the number of pools, the expected number of tests needed to establish the status of the N individuals is N/k x (1 x pk + (k + 1) x (1 -pk)) which equals (N/k) x (1 + k (1 -pk)) ....(A) If k is not a factor of N, there will be one or more sera, r say, left after Int (NIk)* pools of size k have been made. If these are treated as a separate pool of size r, the average number of tests needed to examine N sera will be Int (N/k) x (1 + k (1 -pk)) + 1 x (1 + r (1 -pr) 
